Neonatal seizure classification: a fetal perspective concerning childhood epilepsy.
Neonatal seizures are markers for time-specific etiologies during antepartum, intrapartum and neonatal time periods. Seizures with or without encephalopathic signs can represent a continuum of maternal, placental, fetal and neonatal risk factors and disease states. A multi-dimensional classification scheme for neonatal seizures is suggested that will help strategize specific therapeutic interventions to optimize neurologic outcome and anticipate later neurological morbidities including epilepsy risk. This scheme combines "epileptic" and "non-epileptic" seizure descriptions which capture time-specific and brain region-specific mechanisms for seizures. Synchronized video electroencephalographic monitoring provides the most accurate start and endpoints for cortically generated seizures. However, subcortical sites of injury may also initiate abnormal clinical signs with or without the subsequent expression of electrographic seizures. Co-registration of digital neuroimaging techniques such as magnetic resonance imaging with computational electroencephalographic datasets will provide more precise structure-function correlates for neonatal seizures that address both cortical and subcortical sites of injury. Finally, more precise definitions of neonatal status epilepticus need to be established because of the long-term harmful effects on brain development by prolonged seizures expressed as epilepsy and cognitive-behavioral deficits. With this expanded classification scheme for neonatal seizures, novel pharmacologic and surgical strategies can be designed for disease-specific rescue, repair, and regeneration strategies of damaged brain tissue that occur during fetal and neonatal periods, and are later expressed during infancy and childhood. Clinical neuroscientists must strive to develop a classification scheme that bridges bench to bedside concepts of developmental neural plasticity research, recognizing both negative and positive consequences of brain remodeling and repair of the child and adolescent brain. Developmental neural plasticity also extends into adulthood when brain remodeling mechanisms further contribute to epileptogenesis and continues to impair quality of life.